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© OPTICAL MARK READER FOR LATENT IMAGE MARK. 

© A high-reliability optical mark reader for a latent ' 
image mark capable of accurately reading code in- 
formation of a latent image mark. The reader com- 
prises a projector element (4) for projecting onto the 
surface of the latent image mark (15), which contains 
a fluorescent substance and has specified informa- 
tion, light having a wavelength for excitation of the 
fluorescent substance, and a light receiving element 
(8) for receiving fluorescence emitted from , the sur- 
face of the latent image mark (15). A range where a . 
latent image mark is readable is defined with an 
intersection of optical axes of the projector element 
and the light receiving element as a reference, and a 
crossing angle (e) of the two opticaJ axes is re- 
stricted to 40 • or less. 



Fig. 2 
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TECHNICAL FIELD 

The present invention relates to an optical 
reading apparatus for optically reading a latent 
image mark containing a fluorescent substance by 
projecting infrared rays to the latent image mark 
and optically detecting light emitted by the latent 
image mark. More particularly, the present inven- 
tion relates to the disposition relationship between 
a light-projecting member and a light-receiving 
member of a handy type optical reading apparatus 
for reading the information of the latent image mark 
by bringing the optical reading apparatus into con- 
tact with an object such as a commodity on which 
the latent image mark has -been formed or moving 
it to a position close to the object. 

BACKGROUND ART 

In a conventional bar code of reflection type, 
printing ink containing carbon black is generally 
used. A bar code is printed on a sheet of paper 
with the printing ink, and a bar code reader opti- 
cally detects the difference between the reflectivity 
of a bar code-printed portion of the paper and that 
of a bar code-unprinted portion thereof so as to 
read trie code information which the bar code has. 

The bar code of reflection type has, however, a 
disadvantage of causing errors in reading the in- 
formation of the bar code in that the outlook of the 
commodity is damaged because the bar code is 
printed on the surface of a commodity or the like or 
the above-described reflectivity difference be- 
comes small when the bar code-printed surface of 
the commodity is soiled. 

In order to overcome the disadvantage, there 
are proposed various methods of printing a latent 
image mark containing fluorescent substances and 
projecting infrared rays to the latent image mark so 
as to optically detect light emitted by the latent 
image mark. 

Fig. 12 is a view for describing this kind of 
conventional optical reading apparatus. A latent im- 
age mark 100 such as a bar code is printed on a 
mark carrier 101, for example, a commodity, a 
component or the like. The latent image mark 100 
contains fluorescent fine powder. A projecting 
member 103 projects light for exciting the fluores- 
cent substances and as a result, fluorescence is 
emitted by the latent image mark 100 and received 
by a light-receiving member 104, so that the code 
information of the latent image mark 100 is read 
optically. 

When the above-described conventional optical 
reading apparatus is used as a handy type optical 
reading apparatus, it is incapable of reading the 
code information of the latent image mark 100 
correctly, thus causing erroneous detection and 



being unr liable in its performance. 

Having made various r searches on the 
causes, the present inventors found that the angle 
at which the optical axis of the projecting member 
s 103 of the optical reading apparatus intersects with 
that of the light-receiving member 104 thereof and 
the state of the surface of the mark carrier 101 on 
which the latent image mark 100 has been printed 
relate to reading accuracy greatly. 

10 That is, supposing that the optical reading ap- 
paratus is mechanically fixed to a predetermined 
position; the latent image mark 100 is printed on 
the mark carrier 101 such as a sheet of paper 
having a flat surface; and the mark carrier 101 is 

rs guided by a guide member mounted on the optical 
reading apparatus. If the distance between the pro- 
jecting member 103 and the latent image mark 100 
and the distance between the light-receiving mem- 
ber 104 and the latent image mark 100 are always 

20 constant, the code information of the latent image 
mark 100 can be read comparatively correctly, 
even though the intersection angle 8 formed be- 
tween the optical axis of the projecting member 
103 and that of the light-receiving member 104 is 

25 as great as 45 *-60 • as shown in Fig. 12. 

In the case of a manually operated handy type 
optical reading apparatus, the reading position of 
the light-receiving member 104 becomes non- 
uniform in relation to the latent image mark 100 or 

30 the detection aperture surface of the optical read- 
ing apparatus becomes oblique or moves in rela- 
tion to the surface of the latent image mark 100. 
Further, when the surface state of the mark carrier 
101 on which the latent image mark 100 has been 

35 printed is irregularly convex or concave as in the 
case of a confectionery bag or curved or stepped 
as in the case of a component, the distance be- 
tween the projecting member 103 and the latent 
image mark 100 and the distance between the 

40 light-receiving member 104 and the latent image 
mark 100 become nonuniform, respectively. 

It has been found that in reading the code 
information of the latent image mark 100 in such a 
condition, if the intersection angle 6 formed be- 

45 tween the optical axis of the projecting member 
103 and that of the light-receiving member 104 is 
as great as 45 • -60 * , the code information of the 
latent image mark 100 cannot be correctly read, 
thus causing erroneous detection of the code in- 
set formation of the latent image mark 100. 

It is accordingly an object of the present inven- 
tion to solve the above-described disadvantages 
and provide an optical reading apparatus for read- 
ing a latent image mark reliable in correctly reading . 

55 the code information of the latent image mark. 
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DISCLOSURE OF INVENTION 

In order to achieve the aforerh ntioned object, 
according to one aspect of the present invention, it 
is so . constructed to comprise a light-projecting. 5 
member (4) for projecting on a surface of the latent 
image mark light having a wavelength to excite a 
fluorescent substance contained in the latent image 
mark (15) having desired information; and a light- 
receiving member (8) for receiving fluorescence 10 
emitted from the surface of the latent image mark, 
a range in which the latent image mark can be read 
is formed by setting a point at which an optical axis 
of the light-projecting member and that of the light- 
receiving member intersect with each other as a 15 
reference, and an intersection angle between the ' 
two optical axes is restricted to 40* or less. 

As described above, according to the present 
invention, even though the distance between the 
light-projecting member and the latent image mark 20 
and the distance between the light-receiving mem- 
ber and the latent image mark are nonuniform, 
adverse effect can be reduced to the utmost by 
setting the intersection angle between the two op- 
tical axes of the light-projecting and receiving • 25 
members on the latent image mark to 40 • or less. 
Thus, the present invention can provide a reliable 
handy type optical reading apparatus capable of 
reading the latent image mark printed on the mark 
carrier regardless of whether the surface of the 30 
mark carrier is flat, irregular, curved, or stepped. 

BRIEF DESCRIPTION OF DRAWINGS 

These and other objects and features of the 35 
present invention will become clear from the follow- 
ing description taken in conjunction with the pre- 
ferred embodiments thereof with reference to the 
accompanying drawings, and in which: 

Fig. 1 is a plan view showing a handy type ao 
optical reading apparatus, according to an em- 
bodiment of the present invention, in which 
some parts are cut out 

Fig. 2 is a sectional view showing the optical 
reading apparatus shown in Fig. 1 ; 45 
Fig. 3 is a plan view showing a state in which an 
upper frame of a unit, disposed on a light- 
receiving side, to be used in the optical reading 
apparatus of Fig. 1 is removed; 
Fig. 4 is a sectional view showing the unit, so 
disposed on the light-receiving side, shown in 
Fig. 3; 

Fig. 5 is a schematic view for describing an • 
. optical system of the optical reading apparatus 
shown in Fig. 1; 55 
Fig. 6 is a schematic view for describing the 
optical system of the optical reading apparatus 
shown in Fig. 1; 



Fig. 7 is a characteristic view showing the rela- 
tionship b tw en the position of a latent image 
mark and the output state of a light-receiving 
el ment; 

Fig. 8 is a characteristic view showing the rela- 
tionship between an intersection angle between 
the optical axes of a light-projecting element and 
the light-receiving element and a readable dis- 
tance of the latent image mark; 
Fig. 9 is a view showing the output state of the 
optical reading apparatus in a case wher the 
surface of a mark carrier is flat; 
Fig. 10 is a view showing the output state of the 
optical reading apparatus in a case where the 
surface of the mark carrier is concave and con- 
vex; 

Fig. 1 1 is a view showing the output state of the 
optical reading apparatus in a case where the 
surface of the mark carrier is curved; and 
Rg. 12 is a schematic view showing a conven- 
tional optical reading apparatus. 

BEST MODE FOR CARRYING OUT THE INVEN- 
TION 

Before the description of the present invention 
proceeds, it is to be noted that like parts are 
designated by like reference numerals throughout 
the accompanying drawings. 

An embodiment of the present invention is 
described below in detail with reference to Figs. 1 
through 6. . 

Rg. 1 is a plan view showing a handy type 
optical reading apparatus, according to the embodi- 
ment in which some parts are cut out. Fig. 2 is a 
sectional view showing the optical reading appara- 
tus. Fig. 3 is a plan view showing a state in which 
an upper frame of a unit, disposed on a light- 
receiving side, to be used in the optical reading 
apparatus is removed. Rg. 4 is a sectional view 
showing the unit disposed on the light-receiving 
side. Figs. 5 and 6 are schematic views for de- 
scribing an optical system of the optical reading 
apparatus. 

As shown in Fig. 2, the handy type optical 
reading apparatus according to the embodiment 
essentially comprises an upper casing 1; a lower 
casing 2; an aperture frame 3; a light-projecting 
element 4; a mirror 5; an image-forming lens group 
6; an optical fitter 7; a light-receiving element 8; a 
control board 9; and a switch 10. 

As shown in Rg. 1, a material is molded into 
the upper casing 1 and the lower, casing 2 molded 
in a configuration which can be easily held by 
hand, and the switch 10 is arranged at an operable 
position, with an operator holding th optical read- 
ing apparatus by band. 
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As shown in Fig. 5, the light-projecting lement 
4 comprises a large number of LED lements ar- 
ranged in a row to form an array shape, and a lens 
.11 is provided on the light-projecting side thereof. 
The light-projecting element 4 is supported by a 
printed board 12. Although the printed board 12 is 
not shown, it is fixed to the lower casing 2 ac- 
curately. The control board 9 and the printed board 
12 are electrically connected with each other by a 
signal line 13. 

The array-shaped light-projecting element 4 is 
fixed to a position close to the detection surface of 
an aperture of the optical reading apparatus and 
emits light to a latent image mark 15 push as a bar 
code-shaped latent image mark printed on the sur- 
face of a mark carrier 14. As shown in Figs. 2 and 
6, the light-projecting element 4 is so fixed that the 
optical axis thereof intersects at 15 • with a normal 
to a surface , to be detected (in a case of a flat 
surface), on which the latent image mark 15 has 
been formed. 

The light-projecting element 4 emits infrared 
rays. As a result, fluorescent fine powder contained 
in the latent image mark 15 are excited and as a 
result, the latent image mark 15 emits infrared rays 
having a central wavelength different from that of 
the infrared rays (fluorescence) emitted by the 
light-projecting element 4. The fluorescence is re- 
flected by the mirror 5 disposed on the normal to 
the surface on which the latent image mark 15 has 
been formed and received by the light-receiving 
element 8 via the image-forming lens group 6 and 
the optical filter 7. 

The optical filter 7 has optical characteristic of 
intercepting the infrared rays irradiated by the light- 
projecting element 4 and transmitting the infrared, 
rays emitted by the latent image mark 15. The 
optical filter 7 is composed of a monocrystal sub- 
strate made of indium phosphorus (InP) or the like. 

The light-receiving element 8 comprises a 
large number of CCD elements arranged in a row 
and forming an array shape. A detection signal 
outputted from the light-receiving element 8 is in- 
putted to the control board 9, and then processed. 
The processed signal is inputted to an unshown 
personal computer via a cable 16. 

The mirror 5, the image-forming lens group 6, 
and the light-receiving element 8 are mounted in 
the upper and lower casings 1 and 2 by being 
sandwiched in position between the upper frame 
17 and the lower frame 18, such that the mirror 5, 
the image-forming lens group 6, and the light- 
receiving element 8 are spaced from each other at 
an appropriate interval, as shown in Figs. 3 and 4. 

The latent image mark 15 comprises fluores- 
cent fine powder and binder having property of 
transmitting infrared rays and holding fluorescent 
fine powder in a dispersed state. 



As the fluorescent substanc , inorganic com- 
pounds comprising a matrix composed of fluoride 
or oxide such as phosphate, molybdate. or tung- 
state containing an emission center substance con- 
s' sisting of one element selected from neodymium 
(Nd), ytterbium (Yd), europium (Eu), thulium (Tm), 
praseodymium (Pr), and dysprosium (Dy) belong- 
ing to rare earth elements or a mixture thereof. 
Specifically, the following inorganic compounds can 
70 be used as the fluorescent substance: NdP 5 Ou, 
LiNdP*Oi 2 , NaYo.e9Ybo.3Ero.01F* and the like. 

Inorganic compounds expressed by the follow- 
ing general formula can be also used. 

75 General formula: Lni- x - y Nd K Yb y Z 

The reference symbol Ln of the formula in- 
dicates one element or more selected from the 
group of Bi, Ge, Ga, Gd t In, La, Lu, Sb, Sc, and Y. 

20 The reference symbol Z of the formula is A5- 
(MO*)*, where the reference symbol A is one ele- 
ment or more selected from the group of K and Na, • 
and the reference symbol M is one element or 
more selected from the group of W and Mo; 

25 D 3 (BOaK, where the reference symbol D is 

one element or more selected from the group of Al 
and Cr; 
PsOu; 

Aa (P04)2, where the reference symbol A is 
30 one element or more selected from the group of K 
and Na. 

Na2Mg 2 (VO*) 3 ; and 

A' (MO*)2, where the reference symbol A' is 
one element or more selected from the group of Li, 
3& K, and Na, and the reference symbol M is one 
element or more selected from the group of W and 
Mo. 

Regarding reference symbols x and y of the 
formula, when Z is As (MOO*, x and y are numeri- 
40 cal values in a range of 0.255x50.99 and 
0.115y50.75; 

when Z is D 3 (BO3)*, x and y are numerical values 

in a range of 0.105x50.99 and 0.015y50.90; 

when Z is P5O1*, x and y are numerical values in a 

45 range of 0.055x50.98 and 0.025y50.95; 

when Z is As (PO*)2, x and y are numerical values 
in a range of 0.025x^0.98 and 0.025y50.98; 
when Z is Na 2 Mg2 (VO*) 3 , x and y are numerical 
values in a range of 0.575x50.90 and 0.015y50.43; 

so when Z is A' (MO+)2, x and y are numerical values 
in a range of 0.205x50.95 and 0.055y50.80. 

More specifically, the following substances can 
be used: Ndo.sYbo.2Na5 (WO*)*, 
Ndo.gYbo.1Na5 (M04)*, 

55 Yo. 1 Nd 0 .75Ybo.l5(W0 4 )4, 

Ndo.eYb-o.2Na5 (Moo.5Wo.5O4k, 
Bio.1Ndo.75Ybo.15K5 (MoO*)*, 
Lao.iNdo.sYbo.1 (Nao. 9 Ko.i)s (WO*)*, and 
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Ndo.fiYbo.1AI3 (B0 3 )* 

Further, inorganic substances xpr ss d by 
the following gen ral formula can be also used: 

Gen ral formula: EF 1 - x _ y Nd x YbyP4 0i2 

The reference symbol E of the formula in- 
dicates one element or more selected from the 
group of Li. Na, K, Rb, and Cs; 

The reference symbol F of the formula in- 
dicates one element or more selected from the 
group of Sc, Y, La, Ce, Gd, Lu, Ga, In, Bi, and Sb. 

The reference symbols x and y of the formula 
are numerical values in the following range: 

0.053x30.999 

0.001 £yS0.950 

x + y*1.0 

More specifically, the following substances can 
be used: LiNd 0 ^Y 0 .iP4Oi2, 
LiBi 0 iNdo.7Yo.iP4 0i2, and 
NaNdo.9Yo.tP4O! 2 

Further, oxygacd salt such as phosphate, bo- 
rate, molybdate, or tungstate containing at least 
one element selected from Y, La, Gd, and Bi; and 
Yb. More specifically, inorganic substances ex- 
pressed by the following general formula can be 
used: 

General formula: A(Y, La, Gd, BOxYb^xPyOz 

The reference symbol A in the formula in- 
dicates one element or more selected from the 
group of Li, Na, K, Rb, and Cs and is not an 
essential substance; the reference symbol x of the 
formula is a numerical value in the range of from 
0.01 to 0.99; y of the formula is a numerical value 
in the range of from 2 to 5; and 2 of the formula is 
a numerical value in the range of from 7 to 14. 

Favorably, the content of the fluorescent fine 
powder is suitably 10-80wt% and more favorably 
25-70wt%. If the content of the fluorescent fine 
powder is less than 10wt% f the emission output of 
the latent image mark 15 is too weak, while if the 
content of the fluorescent fine powder is more than 
80wt%, it is difficult to print the latent image mark 
1 5 and further, there is a possibility that the latent 
image mark 15 is separated from the mark carrier 
14, because the adhering strength of the mark is 
weak. 

As the binder, solvent-free type such as ul- 
traviolet-curing resin which is hardened by ultras 
violet rays, solvent type such as polyurethane, and 
water-soluble type such as polyvinyl alcohol (PVA) 
can be used and selected appropriately depending 
on printing method or the quality of the material of 
an object to be det cted. If necessary, placiticizer 
or surface active agent may be appropriately con- 
tained in the mixture. 



As shown in Fig. 2, in the embodiment, the 
focal I ngth of the lens 11 is so design d that the 
focal I ngth is slightly outwardly longated from the 
detection aperture of th aperture fram 3 so that 
5 the mark carrier 14 can be read when the detection 
aperture is disposed in the vicinity of the latent 
image mark 15, even though the detection apertur 
is not brought into contact with the mark carrier 14 
surely. 

10 As described previously, in the optical reading 
apparatus, the intersection angle 0, on the lat nt 
image mark 15, between the optical axis of the 
light-projecting element 4 and that of the light- 
receiving element 8 is set to 15". A position at 
15 which the distance between the lens 11 and the 
latent image mark 15 coincides with the focal 
length of the lens 11 is set to a Omm-position 
(reference position) of the latent image mark 15, 
and the change in the output voltage of the light- 
20 receiving element 8 is measured by approaching 
the latent image mark 15 from the reference posi- 
tion to the apparatus and moving it away therefrom. 
The result is shown in Fig. 7. 

In Fig. 7, the abscissa indicates the position of 
25 the latent image mark 15; the left ordinate indicates 
the output voltage of the light-receiving element 8; 
and the right ordinate indicates the output effi- 
ciency of the light-receiving element 8 with respect 
to the output voltage of the light-receiving element 
30 8 which is set to 100 when the position of the latent 
image mark 15 is 0mm. 

As apparent from Fig. 7, when the position of 
the latent image mark 15 is 0mm, i.e., when th 
distance between the lens 11 and the latent image 
* 35 mark 15 coincides with the focal length of the I ns 
1 1 , the output voltage of the light-receiving element 
8 is highest. When the distance between the ap- 
paratus and the latent image mark 1 5 is longer or 
shorter than the focal length, the output voltage of 
40 the light-receiving element 8 drops in an approxi- 
mately parabola configuration. 

From results obtained by the present inventors' 
various experiments, it has been found that when 
the output efficiency of the light-receiving element 
45 8 is less than 50%, S/N becomes small and thus 
the latent image mark 15 cannot be read correctly. 
Accordingly, in this embodiment (intersection angle 
e = 15 •), the distance which can be read is a range 
between approximately +10mm and approximately 
so -10mm (approximately 20mm), with a position at 
which the output efficiency is 50%, namely, the 
reference position set to the center position. That 
is, in this embodiment, the range in which the 
latent image mark 15 can be read is formed in a 
55 range of about 20mm from th outer surface of the 
light-projecting and light-r ceiving d tection aper- 
tur to a certain position in the direction in which 
the latent image mark 15 moves away from the 
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aperture. 

Fig. 8 is a view showing the change in the 
distance (the position at which the output fficiency 
of the light-receiving I m nt 8 is 50%) which can 
be read when the intersection angle 0 is varied. 

As clear from Fig. 8, the distance which can be 
read becomes extremely short with the increase of 
the intersection angle 0. As in the case of the 
conventional apparatus, when the intersection angle 
6 is 45 * , the maximum distance which can be read 
is 5mm (±2.5mm) or less, and hence, if the surface 
of the mark carrier 1 4 is irregular as in the case of 
a confectionery bag or curved in a small radius of 
curvature, the latent image mark 15 cannot be read 
reliably. 

Because in a natural state, the difference be- 
tween the highest portion of the surface (surface in 
a region in which the latent image mark 15 is 
printed) of a commodity such as a confectionery 
bag and the lowest portion thereof is approximately 
6mm (±3mm) on the average, the latent image 
mark 15 can be read reliably if the readable dis- 
tance is 6mm or more. As apparent from the ex- 
perimental result shown in Fig, 8, it is necessary to 
restrict the intersection angle 6 to 40* or less so 
that the readable distance is 6mm (±3mm) or more. 
When the intersection angle 0 is set to 30 the 
readable distance increases to 10mm (twice as 
large as the readable distance when the intersec- 
tion angle 0 is 45* in the conventional apparatus). 
When the intersection angle 0 is set to 15* t the 
readable distance increases to 20mm (four times 
as large as the readable distance when the inter- 
section angle 0 is 45* in the conventional appara- 
tus). Thus, preferably, the intersection angle e is 
set to 30 ° or less. But to set the intersection angle 
0 small causes the size of parts of the optical 
system such as the light-projecting element 4, the 
mirror 5, the image-forming lens group 6, and the 
light-receiving element 8 and the arrangement 
thereof to be in a limited condition. Thus, the 
preferably, the intersection angle 0 is regulated in 
the range from 1 0 • -30 • . 

Figs. 9 and 10 are views showing the reading 
state, obtained by using the optical reading appara- 
tus (intersection angle 0 = 15*), of the bar code- 
shaped latent image mark 15, the minimum width 
of which is 0.5mm, printed on a sheet of paper. 
Fig. 9 is a view showing the output state of the 
light-receiving element 8 in the case of a flat sheet 
of paper. Fig. 1 0 is a view showing the output state 
thereof in the case where a sheet of paper is 
wrinkled to set, to about 6mm (±3mm) on the 
arrange, the difference between the highest portion 
of the surface of the paper in a region in which the 
latent image mark 15 is printed and the lowest 
portion thereof. 



Fig. 11 is a view showing the output state of 
the light-r ceiving element 8 in the case (distanc 
betw n the optical reading apparatus and the la- 
tent image mark 15 is 6mm) where the bar code- 
s' shaped latent image mark 15, the minimum width 
of which is 0.6mm, is printed on a sheet of paper 
curved in a radius of curvature of 15mm and the 
latent image mark 15 is read by the optical reading 
apparatus (intersection angle 0 = 15*). 
io As apparent from Figs. 10 and 11, it can be 
proved that by using the optical reading apparatus 
according to this embodiment, the latent image 
mark 1 5 can be reliably read regardless of whether 
the surface of the mark carrier 14 is flat, irregular 
75 with large difference between the highest and low- 
est portions thereof, or curved. 

In the above-described embodiment, the flu- 
orescent substance excited by projected infrared 
rays has been described, but the present invention 
20 is applicable to an optical reading apparatus using 
a fluorescent substance excited by projected ul- 
traviolet rays. 

In comparing the fluorescent substance excited 
by ultraviolet rays and the fluorescent substance 
25 excited by infrared rays with each other, in the 
former, fluorescence is visible whereas in the latter, 
fluorescence is invisible. Thus, . the latter is ad- 
vantageous in security and has a long life and 
hence can be more favorably used than the former. 
30 As described above, the range in which the 
latent image mark 15 can be read is formed by 
setting a point at which the optical axis of the light- 
projecting member (for example, the light-projec- 
ting element 4) and that of the light-receiving mem- 
35 ber (for example, the light-receiving element 8 and 
the optical frame 7) intersect with each other as the 
reference. Further, even though the distance be- 
tween the light-projecting member and the latent 
image mark and the distance between the light- 
40 receiving member and the latent image mark are 
nonuniform, adverse effect can be reduced to the 
utmost by setting the intersection angle between 
the two optical axes to 40* or less. Thus, the 
present invention can provide a reliable handy type 
45 optical reading apparatus capable of reading the 
latent image mark printed on the mark carrier re- 
gardless of whether the surface of the mark carrier 
14 is fiat, irregular, curved or stepped. 

Although the present invention has been fully 
so described in connection with the preferred embodi- 
ments thereof with reference to the accompanying 
drawings, it is to be noted that various changes and 
modifications are apparent to those skilled in the 
art. Such changes and modifications are to be 
55 understood as included within the scope of the 
present invention as defined by the appended 
claims unless they depart therefrom. 
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Claims 

1. An optical reading apparatus for r ading a la- 
tent image mark, comprising: 

a light-projecting member (4) tor projecting s 
on a surface of the latent image mark (15) light 
having a wavelength to excite a fluorescent 
substance contained in the latent image mark 
having desired information; and 

light-receiving members (8 ( 7) for receiving io 
fluorescence emitted from the surface of the 
latent image mark, 

wherein a range in which the latent image 
' mark can be read is formed by setting a point 

at which an optical axis of the light-projecting 75 
member and that of the light-receiving member 
intersect with each other as a reference; and 
an intersection angle between the two optical 
axes is restricted to 40' or less. 

20 

2. The optical reading apparatus according to * 
claim 1, wherein the intersection angle is re- 
stricted to be in the range from 10 • to 30 • . 

3. The optical reading apparatus according to 
claim 1, wherein the light-projecting member 

. and the light-receiving members are held by 
casings (1, 2); and the range in which the 
latent image mark can be read is formed in a 
range from an outer surface of a light-projec- 
ting and light-receiving detection aperture of 
the casings to a certain position in a direction 
. in which the latent image mark moves away 
from the aperture. 

4. The optical reading apparatus according to 
claim 1, wherein the fluorescent substance is 
excited by infrared rays. 

5. The optical reading apparatus according to ' 40 
claim 1, wherein the fluorescent substance is 
excited by ultraviolet rays. 
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Fig. 4 
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Fig. 5 
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Fig. 7 
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Fig. 8 
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Fig. 9 
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Fig. 11 
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